Blastomycotic Multifocal Arthritis and Osteomyelitis in the Urban Setting

To the Editor:
Arthritis due to blastomycosis is uncommon and reports of multiple joint involvement are rare. Blastomycosis dermatitidis is endemic in Midwest states around the Great Lakes, the southeast, and the south central United States 1, 2 . Humans acquire this fungus by inhalation of spores from the soil, usually in rural settings 3 . Infection by blastomycosis is most frequently found in adults aged 20-50 years 4, 5 , with annual incidence reported in up to 100 cases per 100,000 people in specific areas of the United States 6 . In children, cases are infrequent, accounting for 3%-10% of total reported cases, with pneumonia being the most common manifestation 7 . Less commonly, blastomycosis has been reported to cause arthritis and/or osteomyelitis in children 8, 9 . Blastomycotic arthritis is usually reported as an acute monoarticular arthritis that may be asymptomatic. Juxtaarticular involvement may lead to osteomyelitis. Involvement of multiple joints is very atypical. In children, only 3 reports have documented arthritis as a presenting manifestation of blastomycosis 8, 9, 10 . Of these, only 1 report discusses a child presenting with arthritis of more than 1 joint 10 .
We describe 7 cases of blastomycotic musculoskeletal involvement including osteomyelitis and arthritis with and without accompanying arthritis in children. Two children had more than 1 affected joint, and the majority of these cases were diagnosed in patients without rural exposure, suggesting a possible migration of blastomycosis into urban areas.
The medical records of 31 children diagnosed with culture-proven
Letter
Personal non-commercial use only. The Journal of Rheumatology Copyright © 2013. All rights reserved. Table 1) .
Seven of 31 (22.6%) children diagnosed with B. dermatitidis infection had bone and/or joint involvement. Their ages ranged from 6 to 17 years and all were male. Six (85.7%) of the 7 patients were urban dwellers from either metropolitan Milwaukee or Northern Chicago with no known exposure to a rural setting. Six children presented with either bone pain (n = 1) and/or arthralgia (n = 5). Although 3 of the children reported subjective fevers on history, none of the patients had documented fever at the time of presentation. One patient had asymptomatic bone involvement discovered on imaging. On examination, 5 (71%) had signs of arthritis including joint swelling, erythema, and warmth (3 monoarticular, 1 with 2 joints affected, and 1 with 3 joints affected). All 7 patients had evidence suggestive of osteomyelitis on imaging studies (Figure 1 ) and in 5 cases, osteomyelitis was histologically confirmed. Of the joints affected, the majority were large joints including elbow, wrist, knee, and hip. Four of 7 had cutaneous lesions and 3 of 7 had pneumonia. Peripheral leukocyte count had a median value of 9.7 × 10 3 /µl (range 4.4-15.4 × 10 3 /µl). Five patients had blood cultures prior to initiation of therapy; all blood cultures were negative. All 7 patients were immunocompetent and there were no preexisting degenerative lesions at the bone infected sites. Diagnosis of B. dermatitidis was by skin biopsy in 2 patients and bone biopsy in 4 patients by the presence of thick-walled, broad-based budding yeast identified through Gomori methenamine silver stain. Granulomatous inflammation was found on all 6 of the biopsy specimens. Bone cultures confirming B. dermatitidis were found in 3 patients and skin culture confirming B. dermatitidis was found in 2 patients. In Patient 2, diagnosis of B. dermatitidis was by bone culture alone. Three patients received intravenous (IV) liposomal amphotericin B 5 mg/kg/day for 2 months followed by oral itraconazole for 10 months. Patient 1 started IV liposomal amphotericin B 5 mg/kg/day but was switched to IV amphotericin B lipid complex 5 mg/kg/day because of adverse reaction. This patient completed a 2-month course of IV amphotericin B lipid complex followed by 10 months of oral itraconazole. As a result of renal toxicity, Patient 2 received IV liposomal amphotericin B 3 mg/kg/day on 3 days per week to complete a 2-month course followed by 10 months of oral itraconazole. Patient 3 received 2 weeks of IV liposomal amphotericin B 5 mg/kg/day followed by itraconazole 300 mg daily for 12 months. Patient 5 received only oral therapy with itraconazole. No patient had recurrence of infection after treatment.
To our knowledge, all patients in this case series were immunocompetent. However, immunosuppressed patients infected with blastomycosis appear more likely than healthy hosts to develop severe pulmonary infection and disseminated blastomycosis with a high rate of associated mortality 11 . Cases have been reported in adult patients with AIDS, in solid-organ transplant recipients, in stem cell transplant recipients, in patients with hematologic malignancies, and in patients receiving corticosteroids 11 . We are unaware of any cases reported in the literature of blastomycosis in immunocompromised children.
The Infectious Diseases Society of America (IDSA) guidelines for the treatment of pulmonary or disseminated blastomycosis in immunocompetent adults include amphotericin B, given as a lipid formulation, 3-5 mg/kg per day, or amphotericin B deoxycholate 0.7-1 mg/kg per day, for 1-2 weeks, followed by step-down itraconazole, 200 mg 3 times per day for 3 days and then twice per day, to complete a total of 12 months of therapy 11 . Treatment with itraconazole alone for 6-12 months can be considered in cases of mild or localized disease 11 
Rheumatology
The Journal of on June 25, 2017 -Published by www.jrheum.org Downloaded from day, if immunosuppression cannot be reversed and in patients who experience relapse despite appropriate therapy 11 .
All our patients received a 12-month course of therapy with complete resolution of symptoms and no recurrence; however, only Patient 3 received a course consistent with the IDSA recommendations. The majority of patients in this case series received a much longer course of either liposomal amphotericin B or amphotericin B lipid complex. On review of the literature, the majority of disseminated cases in children (including bone/joint involvement) received parenteral liposomal amphotericin B at smaller doses of 10 to 35 mg/kg total followed by a 2-6 month course of itraconazole or ketoconazole. However, there have been reports of cases of disease recurrence in children with pulmonary blastomycosis who received < 30 mg/kg parenteral antifungal therapy 9 . Based on literature review and our own case series, the IDSA guidelines regarding dose and length of parenteral antifungal therapy in pulmonary or disseminated blastomycosis are appropriate. However, it is reasonable to consider shortening the subsequent course of itraconazole to 6 months. Patients with only monoarticular joint involvement can be considered as having only mild to moderate disease and an oral course of itraconazole for 6-12 months can be considered appropriate therapy. None of our patients or patients reviewed in the literature were immunocompromised; thus we cannot comment on the IDSA guidelines regarding treatment of blastomycosis in this population.
Blastomycosis usually manifests as a respiratory illness in children but can present as an isolated osteomyelitis or arthritis. This disease should be considered in the differential diagnosis of septic arthritis or osteomyelitis, especially in endemic areas. Our cases suggest that children infected with B. dermatitidis should be evaluated for bone and joint involvement. B. dermatitidis infections of the bone and joint respond well to appropriate antifungal therapy, but can result in poor outcomes if not promptly and adequately treated, including joint destruction and even death 7, 10, 11, 12 . Based on our findings, B. dermatitidis appears to be increasing in incidence in the urban setting and should be considered in the differential of septic arthritis or osteomyelitis for both rural and urban locations. To our knowledge, this is the second report of polyarticular joint involvement in children. 
